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V. ADMINISTRATION OF VACCIN4
Administration oforal vaccine to large numbers of children over a short per-
iod of a few days requires considerable organization and advance planning.
We were fortunate in that several members of the Middletown Project
Staff were able to visit and consult with those responsible for the Rochester,
New York and Cincinnati, Ohio oral vaccine programs which had been
carried out in the preceding year (1960). We received valuable advice,
and the techniques used in Middletown are modeled on those used in
Rochester and Cincinnati.1'`
PERMITS FOR VACCINATION
A form letter was sent to the parents of potential vaccinees, explaining
the program, mentioning advantages of the oral vaccine even for children
who had already received Salk-type vaccine, and stating that a finger blood
specimen would be taken from a certain number of children in order to
check the efficacy of the vaccine.1J The lower portion of the letter was a
detachable form containing a request for vaccination for each child, to be
signed by the parent or guardian. Space was allotted also for the name of
the child's physician, the number of injections of Salk-type vaccine received,
and when the last dose was given. This "request slip" constituted a legal
permit, and was required of all children before they were eligible to receive
oral vaccine.
Reaching the parents of school children was not difficult: a request slip
was sent home with each school child two weeks before the program was
scheduled to begin. This allowed sufficient time for the school nurses to
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carry out a follow up inquiry on children whose slips were not returned
promptly.
The problem of reaching parents of preschool children was more difficult.
Three methods were used: (a) school children with preschool brothers and
sisters took home slips for each of their young siblings; (b) request slips
were published in the newspapers (as in Rochester, New York) on three
occasions. Parents were asked to cut out the printed slips and if necessary,
make copies of them for each of their children under school age; (c) copies
of the permission forms were available at the preschool vaccine clinics.
About one-half of the mothers utilized this latter source.
RECORDS
Multiple records were prepared for the following persons or agencies:
Yale Department of Epidemiology and Public Health; Middletown Depart-
ment of Health; private physicians of vaccinees; parents of vaccinees;
the School Board; the Well-Child Conference. To meet these needs it was
decided to have: (a) a duplicate record card with carbon paper between
the cards, and (b) an appointment/record card.
The duplicate record card was filled out from the completed request slips,
which contained all of the information needed. For school children this task
was done by volunteers enlisted by the school nurse, or by the nurse herself.
For preschoolers, a secretary transferred information to the record cards, or
in some instances this was done in the vaccination clinic if the supply of
clerical volunteers was plentiful. The original cards eventually went to the
private physicians. The duplicates have been kept by the Yale Department
of Epidemiology and Public Health, but when all data are completed they
will be turned over to the Middletown Department of Health.
The appointment/record cards listing the name and address of the child
and the dates on which oral vaccine was administered eventually went
to the parents of all children at the completion of the program. They
constitute a record of doses received and dates on which they were given.
In addition to these two types of permanent records, working lists of
school children and of preschool children were also prepared for use at
the vaccine clinics. The school nurses made up duplicate lists of children
from the signed permission slips, arranging the names by classroom. One
copy was given the room teacher, and the other was kept by the nurse
who checked off the names at the time of vaccine administration. Later,
using these lists, the dates on which oral vaccine was given were recorded
by the nurse on the permanent school record of each child.
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The lists of preschool children were incomplete at the time the first
dosewas given. However, by the time the second was administered six weeks
later, a list of all children who had received the first one was available at
each clinic. Eventually, the completed list was given to the Well-Child
Conference so that the dates of oral vaccination could be transferred to the
immunization records of children attending the conference.
THE VACCINE
The attenuated poliovirus strains developed by Dr. Albert B. Sabin
of the University of Cincinnati Medical School were used. Aliquots
of large lots prepared in 1956 were generously made available by Dr. Sabin
without charge.* Type I was received diluted, ready for use, but types II
and III were diluted in our laboratory and put up in 40 ml. bottles with
droppers attached. All three types were retitrated, and in addition the
amount of virus present in the final two-drop dose was checked and found
to be approximately 3 x 10O plaque forming units for each type. The bottles
of vaccine were kept frozen until the day of use. A sufficient amount for each
day was thawed and aliquots were given to the nurses in charge of the vari-
ous clinics. During the vaccination procedure the material was kept at room
temperature. Unused portions present in some bottles were pooled and
stored overnight at 40 C.; they were used on the following day.
It was necessary to exert great care in the handling and dispensing of
the vaccine in order to avoid contamination and deterioration of the
material. Since many of the personnel involved were untrained, close
supervision of techniques, preferably by a physician, was essential. In spite
of all precautions, however, five of 29 bottles of type II vaccine became
contaminated. Part of the vaccine in these bottles had been used during the
day at two of the clinics, and the remainder had been pooled and held in
a refrigerator (40 C.) overnight. A marked change in color by the following
day indicated contamination. On culture, a small gram-negative pleomorphic
rod which grew well at room temperature was recovered. It was identified
as B anitratum, an organism which is not classified as a human pathogen.
* Actual lots of vaccine were furnished in the frozen state through the kindness of
Dr. Wendell Ames, by the Health Department of Rochester, N. Y., in the form of
monovalent type I diluted vaccine, ready for use, in 40-45 ml. amounts. Undiluted
monovalent vaccines, types II and III, were kindly supplied by Dr. Robert Korns and
Dr. Jessie L. Hardy of the New York State Department of Health, Albany. To supple-
ment this latter supply, we also used other portions of the same lot of type II and III
vaccine which Dr. Sabin supplied to us in 1957 and again in 1959, and which has been
kept frozen since that time.
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Its source in this instance is not known, but one break in technique which
was observed several times was contamination of the dropper barrel by
fingers-a likely source of trouble to be guarded against.
CLINICS FOR VACCINE ADMINISTRATION
Location. Most of the children received the vaccine in clinics. However,
it was given to about 100 individually, in some cases at home, others at the
schools or at the Department of Health. None was given in physicians'
offices.
The school children were vaccinated at their own schools, in the audi-
torium or gymnasium, within a period of one or two hours, depending
on the size of the school. Children who were absent were given the
vaccine later by school nurses.
There were a series of separate clinics for preschool children. These
were also held in a school auditorium or gymnasium, and in the lobby
of the City Hall. A few of the preschool group were vaccinated at home,
in most instances by nurses from the District Nurse Association; however
those living in housing projects who had not come to a vaccination clinic
were visited by two physician members of the Yale staff. The Director of
Health occasionally gave the vaccine in his office, by appointment.
Supplies. In all clinics, tables, chairs and trays were supplied by the
schools. The Yale staff supplied the vaccine, the diluted cherry syrup
in squeeze bottles or in plastic ketchup bottles, plastic spoons and diluted
disinfectant (Wescodyne) and paper towels. In addition, each clinic was
provided with a vial of adrenaline, and syringes and needles for use in case
of severe allergic reactions. None occurred and the set-ups were never
used.
Techniques of giving the vaccine. The first dose, consisting of two drops
of type I vaccine, was added to dilute cherry syrup which had been placed
in plastic spoons set out on long tables, as shown in Figure 1. For the second
vaccine administration six weeks later, two drops each of types II and
III were used. A valuable piece of advice, received in Rochester, was that
the spoons be only half filled with syrup. The school children were lined up
alphabetically by grades, and led along the line by their teacher. Many of the
teachers took the vaccine first as a demonstration for their pupils. Very few
children needed coaxing. As the children came by, their names were checked
against the master list which also indicated which ones were to have their
antibody status determined. These were sent to a separate room where blood
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specimens (finger) were taken. At the time of the second dose, the names
were checked by the teachers against a list of those children who had
received the first dose.
In the case of preschool children the procedure for the administration
of the first dose was slightly more complicated. Because many mothers
did not bring completed request slips, facilities for filling these out had
to be provided in the clinics. In any case, the slips had first to be
checked to see that they were complete in all necessary details. The name
of the child was next checked against a master list, to see whether or not
his antibody status was to be determined. The mother was then given a
colored card: blue if the child was to receive the vaccine only, red if
he was also to be bled, and a yellow one if, in addition to the bleeding,
additional information was required concerning the family's socio-economic
status, etc. The mother then moved to the vaccination area, presented
the colored card to the nurse, and the child received the vaccine and a
lollipop. A typical scene showing this stage in a preschool clinic is shown
in Figure 2. In those cases in which the child's antibody status was
to be determined, mother and child were then led by a volunteer to
another room where the blood sample was taken.
The procedure for the administration of the second dose of vaccine to
preschool children was similar except that there were no request slips
to be completed and no blood specimens to be drawn. However, since only
those children who had received the first dose were allowed the second,
names were checked on the appropriate list and the administration of the
second dose was recorded. Each of the two vaccination periods covered
approximately ten days.
Checking the completeness of the lists of preschool children. While the
administration of the first dose was being completed, the names of the
children on the request slips were checked against a preschool census
list which had been compiled from records prepared by the Board of
Education. Each year during September and October the Board sponsors
a house-to-house census of all children under the age of 17 years. The names
of preschool children are entered alphabetically by school districts. The
list proved to be of great value; it was fairly accurate, and contained the
names of 2,751 preschool children. There were certain understandable
errors due to some of the families having moved away, and it was not sur-
prising that certain families could not be located. Whether or not the
latter still lived in Middletown was not determined. In all, these "lost
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members" totalled about 400, or approximately 15 per cent. On the other
hand, the names of a slightly larger number of children (485) who re-
ported for the first dose of vaccine were not included in the School Board
census.
Copies of the corrected list of preschool children were made available
for use in each of the various vaccine clinics. It was found that with a
little practice the volunteers could use them effectively; and with two or
more lists at each clinic it was possible to process the administration of
vaccine to large numbers with only minimal delays.
Personnel and Duties. It was planned to have at each clinic, in addition
to the team involved in collecting blood for the antibody survey, one
physician, one school nurse, one district nurse and eight volunteers. In
practice, at both school and preschool clinics a physician and two nurses
were present, but the number of volunteers varied and was usually much
less than eight. In the school clinics the teachers performed the duties
of volunteers. As the staff became experienced, it was possible to run a
preschool clinic with one physician, two nurses, and one volunteer.
Six local physicians participated in the vaccine administration sessions.*
Their activities were mainly concerned with answering parents' questions,
particularly those relating to possible contraindications to the giving of
vaccine; and with the examination of children who were ill or who gave
a history of recent lesions of the mouth or throat. In general, allergy to
penicillin was not considered a contraindication to the administration
of vaccine since the small amount present is actually in the range used for
testing for sensitivity. However, in some instances the pediatricians con-
sidered it wise to omit vaccination for children with histories of severe
penicillin reactions.
The nurses assumed responsibility for the general supervision of the
clinics and for screening the children to pick out those who might be ill.
They also directed the volunteers' activities, and either gave the vaccine
to the children or stood by while the child took it himself or was given
it by his mother. Four school nurses and six district nurses participated in
the program.
The duties of the 126 volunteer clerks were varied. At the first administra-
tion they checked the request slips for completeness, and obtained additional
information from the mothers if necessary. They also checked each name
*Drs. M. L. Palmieri, C. W. Harwood, A. F. Turano, B. A. Roccapriore,
B. Shenker, and J. I. Epstein.
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against a master list to determine whether or not the child was scheduled
to be bled and if so issued the appropriate colored card to indicate this.
They performed much of the clerical work on the records, and also lined
up the spoons on the trays and put syrup in them under the nurses' super-
vision. At the second vaccine administration they checked the names of
the school children against the lists prepared by the school nurses, and
those of the preschool children against the preschool census list.
COST
The actual amount of money spent on the Middletown Program to
vaccinate close to 10,000 children may not be comparable to amounts that
may be spent in other cities but is perhaps worth recording. It is important
to emphasize that the vaccine was supplied, free of charge, by Dr. A. B.
Sabin; the cost thus was only in handling the vaccine, its titration, storage,
bottling, and transportation.
Physicians who attended the clinics and nurses who gave their time
generously, were not paid; nor were the volunteers. And finally the use
of the school auditoriums for clinics was without cost except for an
"honorarium" to the custodians when clinics were held on Saturday
afternoons.
Many of the supplies used in the program were comparatively inex-
pensive. There were, however, three things which were fairly costly: the
secretarial help needed, the record cards, and the travel expenses for the
frequent trips from New Haven to Middletown made by those in a
supervisory capacity and by their technical assistants.
The over-all cost of the program has been estimated at about 60 cents
per child vaccinated; or 30 cents per child per dose of vaccine.
THE WEATHER
This report would be incomplete without a comment on the weather.
During the whole two-week period of the first administration of vaccine
the temperature was below 320F., and most of this time it was below
200F. There were two snowstorms, neither of which occurred, however, on
a day on which a clinic had been scheduled. All the clinics were therefore
held as planned. During the first week of the second administration there
were again two snowstorms, and attendance was therefore somewhat less
than had been expected. Thus, although the program took a little longer
than had been anticipated, it was completed in reasonable time.
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ON-GOING PROGRAM
As a postscript to the account of how this vaccine was administered comes
the immediate question of: What next? It had been planned that an on-
going program of oral vaccination for immunizing children aged 6-18
months who had escaped the oral vaccine program or had been born
subsequent to it, be established in the city of Middletown under the joint
supervision of the Health Department and private physicians. This was to
start about 1 October 1961. However, since the commercial source of
vaccine to be used was not available (the complete vaccine had not yet been
licensed) this plan had to be abandoned. It will be reactivated as soon as
adequate supplies of all three types of oral vaccine can be obtained
commercially.
CONCLUSIONS
We have gone into considerable detail regarding the techniques of vaccine
administration in the belief that such information may be of help to others
who plan similar programs. The Middletown experience indicated that
for a smooth-running and efficient community-wide vaccination campaign,
it is essential that the Director of Health take the lead, working in close
cooperation with the local physicians, public health and school nurses, and
volunteers. In the second phase, (the on-going program), on the other
hand, it is anticipated that the private physicians will be the obvious ones
to carry on, to vaccinate new members born into the community, and to
maintain adequate immunization of their patients.
In Middletown, despite the short period of time available for the planning
phase, administration of vaccine to the school children was accomplished
speedily and easily. The clinics for preschool children posed more problems,
first because the census of this most important age group was far less
accurate, and secondly because dealing with younger children is more
time-consuming. Nevertheless, all things considered, the preschool clinics
ran with a minimum of delays and confusion.
The method of vaccine administration employed-i.e. two drops in a
spoon of syrup-leaves something to be desired. Although it is accepted
well by all age groups, a certain amount of manipulation is necessary, and
there is the danger of contamination of the stock bottles (which actually
occurred in a few instances). Infants and very young children require
liquid vaccine, but for older children the use of different-colored candy balls
incorporating the three types (as have been employed in the Soviet Union),'
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or some similar device, would provide advantages in terms of ease of han-
dling and elimination of the hazards of contamination and deterioration.
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